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regions. Tkase radiatione are responsible for the

solay radlations. The measuremants shouid also detect

.£/;¢I 0} to /VRL Ltt 7/00 /z¢ //F.

¢ . -

Propqsal‘ior a Reéiaﬁieﬁ Monltoring Satellite
| Prapazaed by |
Tha'Atmosphare gnd Astrophysics Diviéian
oz the -
U. S:ANaﬁa; Rsseerch Laboratory

’

1. INTRODUCTION ,

Iz is propoeeﬁ to Zpstrument a-saﬁellite wiih BETTOW"
band deﬁecto*s covering-ae maay significant wavelengﬁh i
regions as possibla, witnin the limitaticns of space,
welght, and telsme ry. Obaereaﬁings womld be maée of
(1) the ann, {2) tha é ght eﬁrgiou, \3) the day aixvlow,
and (4) the auxera,. Gbsexvtng tiﬂa would be sglzt
between day aad night, The eoiar xadxatbcns oni?orad
aould be princlpallv these 1n tne x—rey ﬂnd ultraviolet

500 0L
o

1onization and mneh oi the heating qi tha uppey atmos-.ﬁ L

-_.aa

,phere. The sﬁudy of sueh reﬁia&ions sbould permit direct

corralations of ionospheric ba@avior with the effective %5

Tl L

veriagtions in 3olar emissions and gexmit correlations “

' betweer the lonizing emiesions and visible solar

phenomana such oo ﬁlaraa, surge prominenoeg, and plaga ~C*

activity levels. Airglow and auroxal emissloms aould be .

v j"

oo
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mapp@d both day an& nighte The RABNOE in which tha aizglow
‘Gjaud auroral emissieaa Wouid be acanasd 3hcu1d permit |
deteraninaticns QS the h@ightg of the omitting 1layers. Tﬁh@
‘ attenuatioéﬁéf‘éélar wavelangﬁﬁs obseréed through the |

;hatmoaphere shauld provide information abou% the vertical

- 55g”dis€ribution of various atmoopheric constituents.

i

3. SCIERTlﬁxc EKFEEIEEK"S

o«

The davtamm measurem@nts preposed for the radiation
sa&ellite are lﬂsﬁed'below. All exparimmnﬁs will be

damignad an an ex@acted liie 02 one year. . B
27 . DETECTOR CHANNEL wa*mmmm . DRTECTOR
s o FREQUENCY - REGION .. Ut
: o h (Angstromm)
S P Sclar Raﬂiaaious ‘ _
‘1 '23 ke/s - .05 - 0.5 - I Scint&llatax
G2 ‘2.3 1 - .8 Ei b 0 Yom Chamber
T T g it ensitivity 1 s
-3 1.7 B S 4.6 Low S@ns,‘:~pw-lon Chamber
e 2.3 - 3 Co 8 Righ Sens.: Yon cnambsxjff*'
8 1.7 -2 ‘ ;7tf8 Luﬁ Sﬁns.
8 1.9 3 - 20 Eigh qens.;
A 2.3 8 ,'f;20 Low Sens.;m’,
8. 23 . 48 f; .60 High Sens.'fff ct
9 1.7 44 60 Low Sens. _} Ion Chamber

1on Chamber‘ '

**Approved for Release: 2021/04/20 05025179
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29

DETECTOR CHANNEL WAYELENGTH " DETECTOR
. FREQUENCY . REGION -
' {Angstroms)

| T ~ Solar Radiaticns

'~7a,: 11 Ii% kc/3 200 - 900" R Xon Chamber
a3 2.3 ' 200 - 1160 High Sems. Ion Chamber
w q«:isu 1.7 - 208 - 1180 Low Sens. . Iom Chaaber

14 2 2.2 1650 - 1250 High Sens. Ion Chamber or
o - ' - Photocell '

15 '“3=0‘ _ 1050 - 1350 Low Sens.  Ion Chamber

1 8.9 1030 1350 bmck scatter om Chamber

17 - 2.3 , 1280 - 1330  ; ' Zon Chamber

18 1.7 © 1425 < 1500 - | - Zom Chsmber

1 2.3 1600 - 1800 - Puotocell

. 20 . »lo‘? - - . ‘, - 20@0 - 2&@@ A L “ %osocsll

22 2.3 3000 - 5000 . Pmotocell

22 1.7 7000 -'12000 . Photoconductor

28 1.7 . Optical Aspsct . “ . Photocell or g

' B Lo e Photocomductor o
24 2.3 Earth Cell . “Pnotocell or L "
e ' B ‘i?hotoconductor

25 B A gagngticfﬂaéééi;;{'”” Single Azis .

3,Eagnetomster'
lf.Thermistor l;

v
FA' A

26 . 2.3,":~' f5Temperatuxe Monitor
‘?oltage Monitor o

.

Daz and Twilight Airg;ow

"Photomultiplier ¢
,Filters

Approved for Release:
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DETECTOR ~ CHANNEL. - WAVELENGTE  DETECTOR
~ ... FREQUENCY . REGEGN : '
S 3 {Angstroms)

Day snd Twilight Airglow

77 ag 2.3 ke/s 2600 - 29800 | . Photomultiplier
S o . & Filters

Coo..28 1.7 7618 O, . . Pootomaltiplier. .
T _ | E N S+ Filtsrs ‘

‘30 - 2.3 6300 OX " Photomultiplier
: ' o ' 4 Filtors

31 1.7 -~ 6563 E&.- - . Photomultiplier
: ' s Lo © ¢ Filters

32 2.3 . 'ss77 0% . " Photomultiplier
. : : : S .+ Filters

33 1.7 & . . 5893 Ja=D i Photomaltipiier
o T v s FAlters -~

. o The nighttims scienﬁifﬁc experiments wxll Aaclude thm
tollowing.

DETECTOR CHANNEL .. . WAVELENGTE . .,
- 'FREQUENCY . = . REGION
: v v (_~5sﬁroms)

3877 22 kess

. '3350 back - | ‘Iom Chmmber
5gﬂn u.yﬁscatter |

il 1350

37 3.9

Ion Ch&mber;'”

i- zeaa

' - ‘0900
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CHANEKEL . RAVELENGTH

DETECTOR DETECTOR
FREQUENCY - . REGICH - '
: {Angstroms)
41 1.7 e/s . 3014 4 Photomultiplier
L ¢ Filters
42 2.3 3000 -. 5000 Photomultiplier
- {Z odiacal light) + Filtexs
43 1.7 5577 OX Photosultiplier
¢ Filters
44 2.3 5898 Na D Photomultiplios.
+ Filiers
45 1.7 63¢0 01 Photomultiplier
& , ¢ Filters
48 2.3 6563 Ho Photomsltipiier
i e + Filters
47 1.7 7618 0, | Phoﬁemultiplisr
L & Filiters
48 2.8 | 8006 --.13600 O& Photommltiplier
\ o o + Filters
49 1.7 1 - 2 0% Photéconductive
L ’ cell + Filter
80 1.7 ‘Hagnetonetsr - 8inglo Axia
' - . - Magnetongter
51 2.3 . Earth Cell - | Photocell or
C S T, . Photoconductos
52 3.0 'wﬁjsunrise’éélli. .”faphcﬁocell or
S L ) S s -+ ‘Photoconductor
3.  INSTRUMENTATION Tncnaxqu |

The recovery of data frem the molar radiation satellite

would be accomplish@d through the uaa

.4‘.. gﬂ&?@ .

of & iive channeah._:

(‘_,*,‘_....
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telemstering system triggeredﬂon command froﬁ a talemetering
ground statﬂon;: Thé satelli@ezwculﬁ carry the follééigg
@lectronic equipment: _ | ‘ |
| 1. A low pewersd.crystal controlled traﬁsmiﬁtéx

operating &tt\/log BC fox tracking purpoges. 'This txaas-
mitter would oparata continuously at 1C millzwat

2. A high powsy tel@metariﬁg transmittar opsrating
foxr nine minutas'gpllewing interragaiion. Outpmt powe? ig
4 watts at 105 mc. The transmitt@r would be AN modulated

for five sub-carriar cscillata”s ogeraﬁimg at 22 kc, 3.9 kc,

8 . b A

3.0 kc, 2.3 ke, &nlti r k

3. A two ch&énal comm&nd'receivar operating cmntznu—’
ously. Upon raceivﬁng—%h@ pﬁoper cod@, @hs circuit woald
_turn on and. ccnn@c% @ithsr the S@law Exp@riaﬁnt or th@
Nighttim@ Exp@rimﬁnt to the ﬁ@lematering transmittar.»\ ‘
4.‘ Four commntatora to connect d@tector output cﬁannals
to sub~carrior oscillators. Also one sub-commutator to ‘

b
P

monitor temperatﬁx@ and voltag@.:?fiqﬁ.

5. A calibrator to provide periodic in flight

calibration of each of tha five sub~carrier channels,"

6. Fifty—two amplifiers o match detector outputs

SRR I

to telematering inputs. _
7."Fi£tyntwo detectors.

. ‘ L2 :"'

8.: Tharmostatically controlled gas and crystal oven.

e
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9. OCne poworkplané conéistin% of solar cells and
Ni-Cd storage cells. Tho powor plant would doliver an
average of 3.5 watis to the. electronics. |

The general method of making measurenents would be
based on utilization of satellite epin as 2 maans of
modulating the incidont solar flux and scanning the atmos-
| phoric enigsions. The dc amplitiers coupling the radiation
detectors to the sub-carrier oscillators would beo foed-back
amplifiers with a frequency response substantially fagter
than the spin xato of the satollite, so that tho radiation
data would not be ;ntsgrated over a roll. The nighttimo

fge t

experinents would u%ilizo scans by relatively narrow

angle-of—viow detectors.. . 7._ _o' C Jﬁ‘ ‘

_ The solar detectors would primatily‘conoiot of ioo'”ii
chambers and photouolls. Most of the x—ray ﬁetectors
would be vacuum tzght ion ohambers fittod with thin windows
and utilizing inert gas or nitrogon fillings.¢ In tho ;Qj,;
apectral bands whero no suitably transparent windows axf  ;
availablo, 1 e. betwoon 100 and 1050 5,_low preasure frea

£low 1on chambers would ‘he usod. These ion chambers would

be supplied with vapor obtaincd f;om reservoirs carried ?"

in the satezlits. A fres flow 1oa chamber would probably
be used in the 1425 - 1500 A band, whero photochemical

decomposition of the 1onizable gas is particularly sevara.

T

The longer wavclengths, i e. thoae between 1600 and 5000 A
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.wouldibehﬁobitoraa by éhoioemiasﬁée’eells.coataining
~ surfaces of the Csl, szTb ana Csasb t¥ype. In the infrééed,

~Aa photoconductiva cell may be used. Aspsct corrections

Awould be made on the baszs of 1nformation furnished by

L'an optical aspect systen which messures the angle betwoen B é
*Fths rocket apin nxis and the suu. A aagaetic aapect |
-ystea is alsc planned to measure the augla between rocket

apin axis and 1oca1 aagne zic 21@1&. '?bs cosbination of

solar aspeca and mngnetic asnec& p@rmits total satalli

aspect reduction. " For the daytiwe exgerament total

aspact 15 1mportant xor analysis of the baek«scattered | '

Lgman—alpha distribution. This Lyman—&lpha geow measuro-
ment would be made by utilizxng a sot of nins collimatﬁd
1on chambers connected in parallel and driving > single

',electrometer amplifi@r.

R . . . : L P

. L B . . - . .
- 5 . g - .
K ) . B T o

fé SATELLITE DES!GN

-.i;fﬂ' ‘The satellite weuld be d@sigaed with the major moment

3‘of inertia corresponding to the dir@ction of spin, Le.ﬁ

‘:siailar to a flat cylinder or octagon with ths mass con-

- cantratsd near the rim. A1l solaw detectors would be’ e
mounted lookieg out perpenaicular to the axis of spnn.f}“v‘

“'All nighttime and day airglow datecﬁora would be paired
 ‘at diametrically opposite positions and direcﬁed at 45
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liguid démp@?,to a@ppregs motion about axes other than

- that cér«éébénding to the principal momsnt of imsrtia.

The diameter of the cyliadar or ogtagon should be abtout
40 1nch@s, th@ h@ight 02 the mein struc%ure shouid be

A;'about 24 inches with possibl@ lightW@ight ezteusions

}ffor sdditicmal solar cellz, if noeded. The satellito

would contain an iagulated»%hsraostat@d section for
storage of volaﬁil@s'ana for minimizming temperature drift

of transmitter crystal freguencies.

‘5. ORBIT AND ALTITUDE REQUIREMENTS | |
The ozbit requirements are Aist@d below:
1, ?amgee > 350 mms
2. Apogae <L 600 miles
3. Spiﬁ azisi§a§p@n&icmiar to equator & 5°
4, Plane of orbit to &&clLda Sun ¢ 30°

5. Imitial apin ¢reqn@ney = 0 5 t 0. 1
. revmlutions/secoaa '

- i
SEE

6. DATA RECORDING REQUERBMENTS ,
The date should be recorded at 15 inch@s per sacomd-

on magnetic tape. Aft@r the first two waeka of operation,
data recording may be reduced to abaut three niue-minuta
recordings of saﬁellite signals per day, two recordinga

baing made &t aunlit passes oi ﬁhe vehicle and one aﬁ s

QU SR L
*“Approved for Release: 2021/04/20 C05025179*




C05025179;

nighf.‘ During unusually active solar conditioas recoxd-
, '”?1; ~ings would be requested to cover as such f1ight sims an
: | posaiblo, At such timas 1t would ba expacted that not
less than 20% of the flight tine would be recorded.

TELEMETRY

The antenna system would consist of a turnstile antenaa
fed from a hybrid junction which permits the antenna to
serve as a radiator £or both transmitters and a pick—up
device for the commmnd receiver without serieus iateraotion
between the units. Th@ tracking transmitter would be
similar to tha V&aguard units.. The t@lemetry transmitter
would consist of a crystal controlled oscillaﬁor and

a power ampzifier which is amplitude modulated with iive

¢

gub-carrier oacillators. Tha circuit techniques for i
lightweight transsstorxzed transmitters developed 1n the
Vanguard program should ba directly applicable here -
within the 100 - 500 mc/sac zaage. A four watt power

amplifier may ba achieved by parallel operation of

transistors or in the pear future 1t may be expected that
high power transistors will be available for this frequency
range. An over all efficiemcy of 25% is expected for 3f’

this application. The Vanguard command receiver could

be used 1n its present state.‘ﬁ;

S

e ok S B g
”""‘Approved for Release. 2021/04/20 G08025179 : ,I
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pcamn REQHIBEMENTB
A.3 Ga Commnnd

T@l@metering transmﬁtter 1npat power
Expgriments - . .
Hodulator

Total power An éommsad
'B. Coptinuocus |
Tracking trnnsmit}er
- Detectors -?.;1- o

.Qommaad xeceivér

v

preeen

Total contiruous power

'Duty cycle on command - 10“
AV@rage pover requir@maat --2.3 watts

.'Tbtal power required ,‘f‘-

b

Ceatinuous “;_;;7“1 16 watts

Y

Command '}";; ?iJz 3

tlTQtﬁl 5 u L;‘ '7,3 46 wmtts

C. Solar cher Supply Design

‘SOlar constant - 100 mdlliuatts/cm

16 watts
6
.1_.u4
23 watts
.1 watt
1.0
) 006

1.16 watts

A
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eianﬁmissioniof wiadowm after preiongeﬁ bombarduent by

'ﬁ:meteoxatea, brings the required ares up to 670 cmz.

Total arss far the spinaing saﬁellite = & x 670 cm?.

This requires a solax cell sirip four inches high

-quigaround the circumference of a 40-inch diapeter package.
Powsr will be stoxe@ in nickel-c&ﬁaium storage batterics.
The neceasary sﬁaxage ¢apacity is 34 ampsre hours, which
can be provided by 13 pounds oﬁ battsri%s.

9. WEIGET ST e o
Full weight?éhc;1d~nof excesd 250 ybumdﬁ;'
10. xxpmcrsn SCE?ﬂTEFEC nnsunms
" A, Sclar Emiasions
Variations of solar outgut would be msaitored for
a aignificaat gortion of the tiaa cver a period cf o year.
Relationships baﬁw@en solar radiations and,the ionesphere,

Mlthe airglou &ﬁd the aurora should b@ revealeﬁ by ths r@eults.
- B. At*enuation of Soiax Badiation '

Maaaure&ants of the attenuation of variaus solar

‘ bands during pussage of the aatcllite into or out of the
.aarth's shadow should make possible som@ conclusions con-

“ cerning the vextical diatribation of aﬁ&ospheric constﬁtuenta
- .such as 0, °b and o._ With the polar orbit, these data

?ﬁ”“3\ vould be obtained initially at latitudes nsar the north and o

G 4 405 b R ZYET
Approved for Release: 2021/04/20 C05025179



a AT N T T o
CO5 O 25179 L. .t T Approved for Release: 2021/04/20 C05025179;

acuth‘nolea;aﬁh at aii longitudes. As the aatthlmoveé'
7*around the sun in its orbit, & gr@at variety of attenua-
,fi‘“ tion gaomstries will becone possibls at all latitudes.
h ":The data would be limdtad somewhat by the fact that the '
 'i“ﬂaun hss an angular diamster oz 2 Walf degree. waaver,
. "ths resolving powan in altitude should p@rmit aignificant
vorld-wide comparisons of vertscal distributions.
C, Day Airglow o ,' , )
| The earth should appeax to be black in the - *~
wavelength region of uzone absorp%ion 2&00 - 2700 A. e
ezcept for radiation by 02 xt is of 1ntereat to see
;f this is really true. Stromg a;rglow emissiona expec ed
in the daytime are 3914 A from Ha, 7619 froa 02, 6300 n;
 from OI and 5803 from Ne. All of tnese ere expected .

,'to shov strong enhancement near the horizon.A The

fbasxs. A-.“;;- 9,;;'j =;?;;;,‘

{D; Zodiacal Light

e

Det@ctox éu; which m@asurss a broad band o!

I

'f*visih1e light axcluding the brightest airglow emissions,

‘--~‘su,

: can provide data on the zodiacal laghé in the ecliptic,

.plane.

Tha earth itself will provide th@ necessary
;‘eclipsing disk before the sun. '
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E. Night Airglow

Th@re are & number of charactsriatics of the
night airglow that cculd be éatermia@d with the proposed
photomatesrs, for each of the several raﬁiations listed,
First, the waves and variations that are known to exist
in the airglow could bs mnppeﬁ Th@y are thcnght to be
produced by wavea in the circulation oﬂ the upper atmoa-A
phere, and such a ‘map would give 1apor%an& data bearimg
on the circulation psttern. Each photom@tar, as proyoaed;
would scan a curved belt, braaﬁ&at ﬂear the equatcr aad
narrowing somewhat at higher latﬁtud@s. Each such
orbit would cover succeseive sﬁrﬁp; of the earth about
30° apnrt in lomgituda. Since tne easﬁh wauid‘be scansed
alwvays at the sane local tize the data wounld be free
from diurnal-efﬁacts. A secoﬁd reguli would be the .
height of'thefvariaﬁs ‘airglow layera, from 2 msasuremant

of the zemnith augle of the maximum zn luminesity. The
.region where thic could be best accomplished with the fk*“"“

proposed arx&ng@ment would be 15 the middle latitudes,f‘bi'
both north and south, 5 g

A third result wvuld ba th@ study oi twilight R
enhancemant for the various emissians, when the sntellite
- paseed into twilight at high latitudes, both north and
. south. The measurements would cover the parmanent arctic

twilight regiops a8 well e the transitory diurnal twilight.

* ““Approved for Release: 2021/04/20 C05025179
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F. Auroxa

This pr@posed instrumentation offers the
poasibility of dir@ctly comparing the Aurora Borealis
and Aurora Austrmlia.. The distribution could be plotted
relative to the sarth's magaatic-QOIGB( cdrreiations
couiﬁ be s&hgﬁf betwess obgarvations_oﬁ.solar varia-
tions and changea in the aurorae.} Th@se might be
expected to be moat conspicﬁous for the aurcoral Ho line

and for x-rays in the 10 - 150 Kev range. The wurld-wide

distribution ﬁor Ba, Lgmanua, x-rays, and the usual

guroral emassionsucouid“b@ cerr@ﬁaﬁed.

11. PERSONHEL L o
The experizenta proposed 2To larg@ly a continuation
»of the photoslectric salar radiation and airglow BERgure-
ments carried on by the Naval Research Labora%ory sincs
,‘1949 with verﬁical zockst probea.i Priacipal investigators

The reaults of the NBL program carried on for the
‘past decade 1nu1ude all the cuxrently available datn




proved for Release: 2021/04/20 C05025179 - .-

\:

on solar x—rays, tha fixst meaaur@meats of Lym&n-alpha,

=5

" the discovery of x-ray enmission associated with solar

flares, the discovery of resonantly scatterad mean-alpha

in tho nightvsky, and 8 variety of measurements in -

variocus ultraviolet bands between Lyman-alpha and 3000 A. | i

In the field of airglow studies, NRL sxperiments have

established the emission gltitudes of the 35877 and 5893

lines and the 2600 to 2300 A band over White Smds,

New Mexico. /&urr@ntly, HRL ié prcviéiag a Lymaﬁ—alpha :"_ | N
and ‘E-TRy package for 1IGY, aatallite #16 and an x-ray o

\' package for Vanguardvsatellite SL?—?. At the same tama
the laboxatoyy is eagaged i a contiﬂniag program of

~\ - .rocket probes. :

\ . A The propcﬂed sa%ellita eX§erimant is basad on a
7\\ broad background of @zperi@nca in phoﬁeelectr&c L

: photomstry above the aﬁmosphere. ' The wavaleng%h bands
"_chosen are those which app@ar préctical by presently

"known techniques and that are alse oi th@ greatest

o, geaphysical interest. f;

v




C05025179

12, COST BREAKDOWN | |

It 1s estimeted that 2 years would be required to
devalop the instrumentation end preparg the flight units
to be launched by NASA. The following cost analysis is
baaed on the prepar&tion of five f£liight packag@s,

Salariea, Cverbead, Indizrect qoats, . |

12 mon, 2 years . . | 630 K
Detector dgyelopmgnt gnd'manuiacturang | _
| (5rseié) “Kv‘.§~ R ' ' 2004K

_Test Instrumentetion

(Opé;éé ' and fléctroﬁic)i"lj : :-'{'. 180 K
Telemstxy\€5 units) R . ;,; o L | 75 K
APower Supply (5 units) "'_;"‘ﬂ“:‘ ' 7. ,. 300 K
Batector Circuiﬁry (5 unita) R 10 K ,
D@sign ‘and Fab;icat ion of Satellite . oo j

(5 duplicate packages- 2 prototype,f..-
3 flight units)

.\.

:EQﬁsData R@ﬁuctian.‘

95 K
2380 K

“Approved for Release: 021/04/:



